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THE STRUCTURE OF THE ATOM AND THE
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with the energy of the atom in a simple way, and corresponding to
the energy values of the stationary states given by formula (3)
there are a series of values for the major axis 2a of the orbit of the
electron given by the formula

where e is the numerical value of the charge of the electron and
the nucleus.

On the whole we may say that the spectrum of hydrogen shows
us the formation of the hydrogen atom, since the stationary states
may be regarded as different stages of a process by which the elec-
tron under the emission of radiation is bound in orbits of smaller
and smaller dimensions corresponding to states with decreasing
values of n. It will be seen that this view has certain charac-
teristic features in common with the binding process of an electron
to the nucleus if this were to take place according to the ordinary
electrodynamics, but that our view differs from it in just such a
way that it is possible to account for the observed properties of
hydrogen. In particular it is seen that the final result of the
binding process leads to a quite definite stationary state of the
atom, namely that state for which n = 1. This state which corre-
sponds to the minimum energy of the atom will be called the
normal state of the atom. It may be stated here that the values of
the energy of the atom and the major axis of the orbit of the
electron which are found if we put n = 1 in formulae (3) and (4)
are of the same order of magnitude as the values of the firmness
of binding of electrons and of the dimensions of the atoms which
have been obtained from experiments on the electrical and me-
chanical properties of gases. A more accurate check of formulae
(3) and (4) can however not be obtained from such a comparison,
because in such experiments hydrogen is not present in the form
of simple atoms but as molecules.

The formal basis of the quantum theory consists not only of the
frequency relation, but also of conditions which permit the deter-
mination of the stationary states of atomic systems. The latter
conditions, like that assumed for the frequency, may be regarded as
natural generalizations of that assumption regarding the interaction
between simple electrodynamic systems and a surrounding field of.f the energy of the atom before and after the
